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(54) VEHICLE-MOUNTED APPARATUS INSTALLING UNIT

(57) An in-vehicle apparatus mounting unit 101 hav-
ing switches 21a and 21b projecting into a cabin interior
includes: a cluster panel 10 provided to face the cabin
interior; a front case 20 for supporting the switches 21a
and 21b while the switches 21a and 21b are made to
project from the cluster panel 10; and a rear case 30 that
is attached to the cluster panel 10 on an opposite side
to the cabin and accommodates the front case 20 in a
space 30a formed thereby together with the cluster panel
10. The front case 20 is fixed to the cluster panel 10 by
means of an engagement between a first engagement
projection 23a and a first engagement hole 13a, and the
engagement between the first engagement projection
23a and the first engagement hole 13a is released when
a load pushing the switch 21a or 21b toward the cluster
panel 10 exceeds a predetermined load.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an in-vehicle
apparatus mounting unit, and more particularly to a
mounting unit for mounting an in-vehicle apparatus to a
cabin interior of a vehicle such as an automobile.

BACKGROUND ART

[0002] For example, operation panels for operating car
audios, car air-conditioners, etc., as in-vehicle appara-
tuses are disposed on an instrument panel located at the
front of the cabin of an automobile. Dial type switches
are often employed on the operation panels to adjust
volume, temperature, and so on. In order to improve op-
erability, the dial type switches project quite a bit from
the front surfaces of the operation panels.
[0003] However, when an automobile is involved in a
collision or when there is sudden braking, there is a dan-
ger that the head of a passenger swinging greatly to the
front and rear will strike the instrument panel. Hence, the
dial type switches projecting quite a bit from the operation
panels are designed to withdraw into the back side of the
instrument panel when the head of the passenger strikes
the panel with at least a predetermined force, and as a
result, injury to the head of the passenger is reduced.
[0004] Patent Document 1, for example, describes a
mounting structure in which mounting portions are pro-
vided on the lateral sides of the case body of an in-vehicle
apparatus such as a heater controller having switches
on the front surface thereof, and the mounting portions
are fixed to the instrument panel. V slits are formed on
the members of the mounting portions which are coupled
to the case body and support the case body. Hence, when
at least a predetermined load acts on the heater control-
ler, the members of the mounting portion having the V
slits are broken such that the case body of the heater
controller is pushed into the interior of the console box
which is located on the back side of the instrument panel,
and as a result, an impact generated by the load is ab-
sorbed.

PRIOR ART DOCUMENT

PATENT DOCUMENT

[0005] Patent Document 1: Japanese Patent Applica-
tion Laid Open No. 2000-190790

SUMMARY OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0006] In the mounting structure described in Patent
Document 1, the mounting portions are provided on the
outer lateral side of the case main body of the heater

controller via the members which have the V slits and
are located between the lateral sides and the mounting
portions. Therefore the mounting structure laterally in-
creases in size. Further, the fixtures for fixing the mount-
ing structure to the instrument panel must be provided
on the immobile mounting portions, and therefore the fix-
tures are provided on the outer edge areas of the mount-
ing portions, leading to a further increase in the size of
the mounting structure. As a result, the design panel of
the heater controller, which is attached to the mounting
portions and the case body and disposed on the instru-
ment panel, also increases in size. The increased size
of the design panel may generate a problem that design
limitations are placed on the instrument panel. Further-
more, when at least a predetermined load acts on the
heater controller such that the mounting portions are bro-
ken at the V slits, the case body that is pushed toward
the back side of the instrument panel may collide with
the instruments in the console box, causing the instru-
ments to break. Therefore, in order to reduce the impact
generated by a collision of the case body, a large space
must be secured on the back side of the case body.
[0007] The present invention was conceived to solve
the above problems, and an object of the present inven-
tion is to provide an in-vehicle apparatus mounting unit
with which a reduction in size and space saving can be
achieved.

MEANS FOR SOLVING THE PROBLEM

[0008] To solve the problems described above, an in-
vehicle apparatus mounting unit according to the present
invention, which has a projection that projects into a cabin
interior, includes: a panel provided to face the cabin in-
terior; a support for supporting the projection while the
projection is made to project into the cabin interior from
the panel; and a support case that is attached to the panel
on an opposite side to the cabin and accommodates the
support in a space formed thereby together with the pan-
el, wherein the support is fixed to the panel or the support
case by fixing means, and the fixing means releases the
fixation for the support when a load pushing the projection
toward the panel exceeds a predetermined load.

ADVANTAGEOUS EFFECT OF THE INVENTION

[0009] The in-vehicle apparatus mounting unit accord-
ing to the present invention can achieve a size reduction
and space saving of the structure thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

Fig. 1 is a schematic diagram showing an area of
and around an instrument panel installed with an in-
vehicle apparatus mounting unit according to an em-
bodiment of the present invention;
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Fig. 2 is a perspective view of the in-vehicle appa-
ratus mounting unit according to this embodiment of
the present invention;
Fig. 3 is a plan view showing the in-vehicle apparatus
mounting unit of Fig. 2 from above;
Fig. 4 is an exploded view of the in-vehicle apparatus
mounting unit of Fig. 3;
Fig. 5 is a sectional view showing a cross-section
that includes line x-x and line y-y in Fig. 2 in vertical
direction V extending along line z-z;
Fig. 6 is an enlarged plan view of a first fixing member
of a cluster panel and a first engagement projection
of a front case shown in Fig. 2;
Fig. 7 is a plan view showing a modified example of
the first fixing member of the cluster panel and the
first engagement projection of the front case shown
in Fig. 6; and
Fig. 8 shows a plan view and a sectional view thereof
that show another modified example of the first fixing
member of the cluster panel and the first engage-
ment projection of the front case shown in Fig. 6.

MODE FOR CARRYING OUT THE INVENTION

[0011] An embodiment of the present invention will be
described below on the basis of the accompanying draw-
ings.

-Embodiment

[0012] First, a configuration of an in-vehicle apparatus
mounting unit 101 according to this embodiment of the
present invention will be described. Note that the in-ve-
hicle apparatus mounting unit according to the embodi-
ment described below constitutes a heater control panel
of a vehicle such as a passenger car.
[0013] Referring to Fig. 1, a car navigation monitor 2,
air-conditioning air outlets 3 of an air conditioner, and an
operating portion of the air conditioner, or in other words
a heater control panel 4, are embedded on the center in
an instrument panel 1 located in front of the driver’s seat
of a vehicle such as a passenger car. A switch for switch-
ing operating modes of the air conditioner, a switch for
selecting air outlets of the air-conditioning air from the air
conditioner, a switch for setting the air-conditioning tem-
perature of the air conditioner, and so on are provided
on the front surface of the heater control panel 4.
[0014] Further, the heater control panel 4 comprises
the in-vehicle apparatus mounting unit 101, which is a
single unit embedded in the instrument panel 1.
[0015] Here, Fig. 2 is a perspective view showing the
in-vehicle apparatus mounting unit 101 from the side on
which the respective switches are provided, and Fig. 3
is a plan view showing the in-vehicle apparatus mounting
unit 101 of Fig. 2 from above.
[0016] Referring to Figs. 2 and 3 together, the in-vehi-
cle apparatus mounting unit 101 has a boxlike configu-
ration, and includes a design panel portion 11 that is ex-

posed toward the driver’s seat and defines a design sur-
face 11a when the in-vehicle apparatus mounting unit
101 is embedded in the instrument panel 1 (see Fig. 1).
Further, on the in-vehicle apparatus mounting unit 101,
a cylindrical dial type temperature adjustment switch 21a
for setting the air-conditioning temperature of the air con-
ditioner and a cylindrical dial type air volume adjustment
switch 21b for adjusting the volume of the air-conditioning
air blown out from the air conditioner project by a large
amount from the design panel portion 11 toward the driv-
er’s seat through two switch openings 11b formed in the
vicinity of respective ends of the design panel portion 11.
Furthermore, on the in-vehicle apparatus mounting unit
101, a plurality of push-button type switches 21c to 21f
such as a switch for switching the operating modes are
provided between the temperature adjustment switch
21a and the air volume adjustment switch 21b so as to
project from the design panel portion 11 toward the driv-
er’s seat through a switch opening 11c formed in the de-
sign panel portion 11. In this construction, the push-but-
ton type switches 21c to 21f project by a much smaller
amount than the temperature adjustment switch 21a and
the air volume adjustment switch 21b. Here, the temper-
ature adjustment switch 21a and the air volume adjust-
ment switch 21b constitute a projection, while the switch-
es 21a to 21f constitute an in-vehicle apparatus.
[0017] Further, the in-vehicle apparatus mounting unit
101 includes an electronic substrate therein which is not
shown in the drawings and is electrically connected to
the respective switches 21a to 21f to transmit signals
from the switches 21a to 21f to a control unit of the in-
vehicle air conditioner.
[0018] Note that the in-vehicle apparatus mounting unit
101 is installed in the instrument panel 1 (see Fig. 1) such
that an upper side thereof is oriented upward as seen in
Fig. 2.
[0019] Referring to Fig. 3 in combination with Fig. 4,
which is an exploded plan view of the in-vehicle appara-
tus mounting unit 101 shown in Fig. 3, the in-vehicle ap-
paratus mounting unit 101 includes a resin cluster panel
10 where the design panel portion 11 is integrated, a
resin front case 20 that includes in its interior and sup-
ports the switches 21a to 21f and the electronic substrate
electrically connected thereto, and a resin rear case 30
that includes the front case 20 in its interior. The front
case 20 and the rear case 30 are configured so as to be
assembled to the cluster panel 10. Here, the front case
20 constitutes a support, and the rear case 30 constitutes
a support case.
[0020] The cluster panel 10 includes a rectangular cyl-
inder-shaped cylindrical portion 12. The cylindrical por-
tion 12 projects in a direction opposite to the projection
direction of the switches 21a to 21f from a back surface
11d of the design panel portion 11, which is a surface on
the opposite side to the design surface 11a located on
the side where the switches 21a to 21f project.
[0021] The cylindrical portion 12 is formed integrally
with the design panel portion 11. The cylindrical portion

3 4 



EP 2 857 251 A1

4

5

10

15

20

25

30

35

40

45

50

55

12 takes the shape of a bottomed rectangular cylinder,
where one end is closed by a bottom constituted by the
design panel portion 11 and an end 12a on the opposite
side to the design panel portion 11 is open so as to form
a rectangular opening 12b. Further, the cylindrical portion
12 and the opening 12b are formed to be large enough
to accommodate the switches 21a to 21f therein.
[0022] Arrowhead-shaped fixing pins 15 are formed in-
tegrally with the design panel portion 11 adjacent to the
outer side of the cylindrical portion 12. The fixing pins 15
project from the back surface 11d of the design panel
portion 11 in the projection direction of the cylindrical por-
tion 12. By inserting each fixing pin 15 into a boss, which
is not shown in the drawings and is provided on the in-
strument panel 1 (see Fig. 1), and engaging the fixing
pin 15 with the boss, the cluster panel 10 assembled with
the front case 20 and the rear case 30 is fixed to the
instrument panel 1.
[0023] Pluralities of plate-shaped first fixing members
13 and second fixing members 14 are formed integrally
with the cylindrical portion 12 in the vicinity of the opening
12b in the cylindrical portion 12 and around the periphery
of the opening 12b.
[0024] The second fixing members 14 project from the
opening 12b in the direction opposite to the design panel
portion 11. Further, rectangular second engagement
holes 14a are formed respectively in the second fixing
members 14 so as to penetrate the second fixing mem-
bers 14. Peripheral edges of the respective second en-
gagement holes 14a are surrounded by the second fixing
members 14. Moreover, the second engagement holes
14a can be engaged with a plurality of second engage-
ment projections 32a formed on the rear case 30. Here,
the second engagement holes 14a and the second en-
gagement projections 32a constitute case fixing means.
[0025] The first fixing members 13 are formed in the
vicinity of the opening 12b, and do not project as far as
the second fixing members 14. Further, rectangular first
engagement holes 13a are formed respectively in the
first fixing members 13 so as to penetrate the first fixing
members 13. Furthermore, a slit 13c (see Fig. 6) is
formed in each first fixing member 13 so as to extend
from the peripheral edge of the first engagement hole
13a to a tip end 13b of the first fixing member 13 which
is located on the opposite side to the design panel portion
11. The slit 13c penetrates the first fixing member 13 in
a penetration direction of the first engagement hole 13a
so that a gap is formed in the first fixing member 13.
Hence, a part of the first engagement hole 13a, which is
located on the tip end 13b side, is not closed by the first
fixing member 13. The first engagement holes 13a can
be engaged with first engagement projections 23a
formed on the front case 20. Moreover, the first fixing
members 13 are formed so as to be positioned more
inside than the second fixing members 14 in the cylindri-
cal portion 12. Here, the first engagement holes 13a and
the first engagement projections 23a constitute fixing
means.

[0026] The front case 20 includes a rectangular plate-
shaped bottom portion 22 and a rectangular cylinder-
shaped side portion 23 extending from the bottom portion
22 around the peripheral edge of the bottom portion 22.
The bottom portion 22 and side portion 23 are formed
integrally in the shape of a bottomed rectangular cylinder.
The switches 21a to 21f and the electronic substrate, not
shown in the drawings, are disposed inside the bottom
portion 22 and the side portion 23 of the front case 20
and are fixed to the bottom portion 22. The switches 21a
to 21f attached to the front case 20 respectively project
to the outside of the side portion 23 through an opening
23c defined by an end 23b of the side portion 23.
[0027] A plurality of guide members 24 are formed in-
tegrally with the front case 20 on an outer surface 23d
surrounding the outer periphery of the side portion 23.
Note that in Figs. 4 and 5, the guide members 24 are
provided in mutually opposing positions on either side of
the side portion 23, but the guide members 24 may be
provided on the front side and the back side of the side
portion 23 in the figure. The guide members 24 are
formed in a strip shape so as to project from the outer
surface 23d in an outward direction perpendicular to the
outer surface 23d and extend in a direction from the
switches 21a to 21f toward the bottom portion 22. The
guide members 24 extend from the end 23b of the side
portion 23 beyond the bottom portion 22.
[0028] Moreover, the plurality of first engagement pro-
jections 23a are formed integrally with the outer surface
23d of the side portion 23. The first engagement projec-
tions 23a are formed in positions that align respectively
with the first engagement holes 13a in the first fixing
members 13 when the front case 20 is incorporated into
the cluster panel 10.
[0029] Hence, the front case 20 is incorporated into
the cluster panel 10 by inserting the switches 21a to 21f
into the cylindrical portion 12 through the opening 12b,
causing the switches 21a to 21f to project to the outside
through the switch openings 11b and 11c in the design
panel portion 11, and inserting the side portion 23 inside
the cylindrical portion 12. During this insertion process,
the first engagement projections 23a of the side portion
23 pass on the inside of the first fixing members 13 via
the tip end 13b, and are then snap-fitted with the first
engagement holes 13a. As a result, the front case 20 is
fixed to the cluster panel 10. In this construction, the
switches 21a to 21f and the electronic substrate thereof
are completely covered by the cluster panel 10 and the
front case 20 on the back surface 11d side of the design
panel portion 11 of the cluster panel 10 (see Fig. 5).
[0030] As shown in Fig. 6, the first engagement pro-
jections 23a are formed in the shape of a halved truncated
cone. The first engagement projections 23a are formed
in a projecting shape including an inclination, where,
when the front case 20 is incorporated into the cluster
panel 10, respective parts of the first engagement pro-
jections 23a on the tip end 13b side of the first fixing
members 13 project by a larger amount substantially per-
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pendicular to the outer surface 23d of the side portion 23
and the amount of projection gradually decreases toward
the opposite side to the tip ends 13b. As a result, the first
engagement projections 23a on the front case 20 are
engaged easily with the first engagement holes 13a in
the cluster panel 10. Following engagement, however,
the first engagement projections 23a are deeply engaged
with first engagement support portions 13d, which are
parts between the tip ends 13b and the first engagement
holes 13a in the respective first fixing members 13, and
therefore the first engagement projections 23a are un-
likely to be disengaged from the first engagement holes
13a even when pushed in a direction toward the tip ends
13b.
[0031] Referring again to Figs. 3 and 4, the rear case
30 includes a rectangular plate-shaped bottom portion
31 and a rectangular cylinder-shaped side portion 32 ex-
tending from the bottom portion 31 around the peripheral
edge of the bottom portion 31. The bottom portion 31 and
side portion 32 are formed integrally in the shape of a
bottomed rectangular cylinder. The bottom portion 31
and the side portion 32 are respectively formed to be
large enough to cover the bottom portion 22 and the side
portion 23 of the front case 20 from the outside. Further,
the side portion 32 is shaped such that an end 32b of the
side portion 32 is abutted and fitted to the end 12a of the
cylindrical portion 12 of the cluster panel 10. The plurality
of second engagement projections 32a are formed inte-
grally with an outer surface 32d surrounding the outer
periphery of the side portion 32. The second engagement
projections 32a are formed in positions that align respec-
tively with the second engagement holes 14a in the sec-
ond fixing members 14 when the rear case 30 is incor-
porated with the cluster panel 10.
[0032] Hence, the rear case 30 is incorporated with the
cluster panel 10 incorporated with the front case 20 by
inserting the front case 20 into an opening 32c, which is
defined by the end 32b of the side portion 32 of the rear
case 30, from the bottom portion 22 of the front case 20.
During this insertion process, the side portion 32 and the
second engagement projections 32a in the rear case 30
pass on the inside of the second fixing members 14 via
the tip ends 14b of the second fixing members 14, and
the second engagement projections 32a are then snap-
fitted with the second engagement holes 14a. As a result,
the rear case 30 is fixed to the cluster panel 10. Also, the
end 32b of the side portion 32 of the rear case 30 is
abutted and fitted to the end 12a of the cylindrical portion
12 of the cluster panel 10. In this construction, a closed
space 30a is formed on the back surface 11d side of the
design panel portion 11 of the cluster panel 10 by the
cluster panel 10 and the rear case 30, and the front case
20 is completely covered by the cluster panel 10 and the
rear case 30 within the space 30a (see Fig. 5).
[0033] The second engagement projections 32a, sim-
ilarly to the first engagement projections 23a of the front
case 20, are formed in the shape of a halved truncated
cone. The second engagement projections 32a are

formed in a projecting shape including an inclination,
where, when the rear case 30 is incorporated with the
cluster panel 10, respective parts of the second engage-
ment projections 32a on the tip end 14b side of the second
fixing members 14 project by a larger amount substan-
tially perpendicular to the outer surface 32d of the side
portion 32 and the amount of projection gradually de-
creases toward the opposite side. As a result, the second
engagement projections 32a on the rear case 30 are en-
gaged easily with the second engagement holes 14a in
the cluster panel 10. Following engagement, however,
the second engagement projections 32a are deeply en-
gaged with second engagement support portions 14c,
which are parts between the tip ends 14b and the second
engagement holes 14a in the respective second fixing
members 14, and therefore the second engagement pro-
jections 32a are unlikely to be disengaged from the sec-
ond engagement holes 14a even when pushed in a di-
rection toward the tip ends 14b.
[0034] Referring also to Fig. 6, in the second fixing
members 14 of the cluster panel 10, the second engage-
ment support portions 14c have a continuously extending
structure, whereas in the first fixing members 13, the first
engagement support portions 13d are divided into two
on a substantially central position of the first engagement
hole 13a by the slits 13c. Therefore, the first engagement
support portions 13d are weaker than the second en-
gagement support portions 14c. Accordingly, when the
first engagement projections 23a and the second en-
gagement projections 32a are pushed respectively
against the first engagement support portions 13d and
the second engagement support portions 14c, the first
engagement support portions 13d deform or break under
a lower pushing force, causing the first engagement
holes 13a to expand or open. As a result, the engagement
of the first engagement projections 23a with the first en-
gagement support portions 13d is released such that the
first engagement projections 23a become detached from
the first engagement holes 13a.
[0035] Fig. 5 shows a cross-section of the cluster panel
10 which is incorporated with the front case 20 and the
rear case 30 and is installed in the instrument panel 1,
or in other words the in-vehicle apparatus mounting unit
101 which is installed in the instrument panel 1. Further,
Fig. 5 is a view where a cross-section of the in-vehicle
apparatus mounting unit 101 in Fig. 2, which includes
axis x-x extending in a direction from the central axis of
the cylindrical temperature adjustment switch 21a toward
the central axis of the cylindrical air volume adjustment
switch 21b and axis y-y extending in the direction along
the respective central axes of the temperature adjust-
ment switch 21a and the air volume adjustment switch
21b, is seen in a direction from above (direction V) along
axis z-z that is perpendicular to axis x-x and axis y-y.
[0036] Referring to Fig. 5, a connector opening 31a is
formed in the bottom portion 31 of the rear case 30. Fur-
ther, in a condition where the front case 20 and the rear
case 30 are incorporated with the cluster panel 10, a
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connector 40 attached to the outer side of the bottom
portion 22 of the front case 20 extends out through the
connector opening 31a.
[0037] The connector 40 is electrically connected to
the electronic substrate which is not shown in the draw-
ings and is provided in the interior of the front case 20.
The connector 40 of the front case 20 is configured to be
connected to a connector of a cable that extends from a
control unit of the vehicle. Thus, information input into
the respective switches 21a to 21f is converted into sig-
nals by the electronic substrate, transmitted to the control
unit via the connector 40 and the cable, and reflected in
control of the air conditioner.
[0038] Further, a plurality of stoppers 33 are formed
integrally on the inner side of the bottom portion 31 of
the rear case 30. In a condition where the front case 20
and the rear case 30 are incorporated with the cluster
panel 10, the stoppers 33 project toward the bottom por-
tion 22 of the front case 20.
[0039] Furthermore, guide frames 34 for supporting
the respective guide members 24 of the front case 20
are formed integrally on the inner side of the side portion
32 of the rear case 30. The guide frames 34 are formed
such that groove-shaped cross-sections, which are
formed by reducing a member wall thickness of the side
portion 32 of the rear case 30 in the direction where the
respective guide members 24 project from the outer sur-
face 23d (see Fig. 4), are extended from the opening 32c
(see Fig. 4) formed by the end 32b (see Fig. 4) of the
side portion 32 of the rear case 30 to the bottom portion
31. In Fig. 5, for example, the groove-shaped guide
frames 34 formed on the front side and back side in the
figure extend from the front case 20 toward the bottom
portion 31 of the rear case 30 in relation to the respective
guide members 24 which are disposed on the side portion
32 so as to project from the front side and back side in
the figure. The guide members 24 are positioned within
the groove-shaped parts of the guide frames 34. Hence,
by engaging the guide frames 34 with the guide members
24 on the insides thereof, movement of the front case 20
from the cluster panel 10 toward the rear case 30 is guid-
ed so as to achieve parallel movement. Here, the guide
frames 34 constitute a guide.
[0040] Next, an action of the in-vehicle apparatus
mounting unit 101 according to this embodiment of the
present invention will be described.
[0041] Referring to Figs. 3 and 5 together, when the
vehicle is involved in a collision or sudden braking so that
the head of a passenger is caused to swing greatly, the
head may strike at least one of the temperature adjust-
ment switch 21a and the air volume adjustment switch
21b which project by the largest amount from the cluster
panel 10.
[0042] On this occasion, force F acting on the temper-
ature adjustment switch 21a and the air volume adjust-
ment switch 21b pushes the front case 20 toward the rear
case 30 via the temperature adjustment switch 21a and
the air volume adjustment switch 21b. As a result, a push-

ing force from the first engagement projections 23a of
the front case 20 acts on the first engagement support
portions 13d of the first fixing members 13 of the cluster
panel 10 toward the tip ends 13b.
[0043] When this pushing force exceeds a predeter-
mined load, or in other words when force F increases
beyond a predetermined amount, the first engagement
support portions 13d of the first fixing members 13 are
deformed or broken, causing the first engagement holes
13a to expand or open, and as a result, the first engage-
ment projections 23a become detached from the first en-
gagement holes 13a. Furthermore, while the guide mem-
bers 24 of the front case 20 are guided by the guide
frames 34 of the rear case 30, the front case 20 is moved
substantially parallel through the space 30a toward the
rear case 30. The front case 20 stops moving when the
bottom portion 22 thereof abuts the stoppers 33 of the
rear case 30. Hence, the greatly projecting temperature
adjustment switch 21a and air volume adjustment switch
21b sink into the space 30a surrounded by the cluster
panel 10 and the rear case 30 together with the other
switches 21c to 21f, thereby absorbing the impact of the
head of the passenger, and as a result, injury to the head
is reduced.
[0044] Note that the second engagement support por-
tions 14c of the second fixing members 14 of the cluster
panel 10 are stronger than the first engagement support
portions 13d of the first fixing members 13, and therefore,
when a force F exceeding the predetermined amount is
applied, the fixing between the cluster panel 10 and the
front case 20 can be released before the fixing between
the cluster panel 10 and the rear case 30. Furthermore,
the second engagement support portions 14c of the sec-
ond fixing members 14 of the cluster panel 10 have high
strength and impact energy generated by a head strike
is absorbed when the first engagement support portions
13d deform and break. Hence, when the moving front
case 20 detached from the cluster panel 10 collides with
the rear case 30, the second engagement support por-
tions 14c are not deformed or broken, and therefore the
rear case 30 does not become detached from the cluster
panel 10. As a result, a situation where the rear case 30
becomes detached to collide with and damage an instru-
ment located at the back thereof (on the opposite side to
the cluster panel 10) is prevented.
[0045] As described above, the in-vehicle apparatus
mounting unit 101 according to the present invention in-
cludes a projection (the temperature adjustment switch
21a and the air volume adjustment switch 21b) that
projects into the cabin interior. Further, the in-vehicle ap-
paratus mounting unit 101 includes: the cluster panel 10
provided to face the cabin interior; the front case 20 that
supports the temperature adjustment switch 21a and the
air volume adjustment switch 21b while the temperature
adjustment switch 21a and the air volume adjustment
switch 21b are made to project into the cabin interior from
the cluster panel 10; and the rear case 30 that is attached
to the cluster panel 10 on the opposite side to the cabin
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and accommodates the front case 20 in the space 30a
formed thereby together with the cluster panel 10. The
front case 20 is fixed to the cluster panel 10 by the en-
gagement between the first engagement projections 23a
and the first engagement holes 13a. The engagement
between the first engagement projections 23a and the
first engagement holes 13a is released when a load that
pushes the temperature adjustment switch 21a or the air
volume adjustment switch 21b toward the cluster panel
10 exceeds a predetermined load.
[0046] In this construction, when the head of a passen-
ger strikes the temperature adjustment switch 21a or the
air volume adjustment switch 21b during a vehicle colli-
sion or the like such that a load exceeding the predeter-
mined load acts on them, the engagement between the
first engagement projections 23a and the first engage-
ment holes 13a is released such that the front case 20
is moved through the space 30a toward the rear case
30. As a result, the projecting switches 21a and 21b are
withdrawn, thereby absorbing the impact of the head. In
other words, the in-vehicle apparatus mounting unit 101
has a construction where, when an impact is generated,
the front case 20 moves through the space 30a surround-
ed by the fixed, immobile cluster panel 10 and rear case
30. Accordingly, a space for installing the in-vehicle ap-
paratus mounting unit 101 merely needs a space for ac-
commodating the cluster panel 10 and the rear case 30,
and therefore space saving can be achieved. Moreover,
a fixing structure for fixing the in-vehicle apparatus
mounting unit 101 to the instrument panel 1 or the like
can be provided on either the cluster panel 10 or the rear
case 30, and therefore a reduction in size can also be
achieved.
[0047] In the in-vehicle apparatus mounting unit 101,
the first engagement holes 13a in the first fixing members
13 of the cluster panel 10 include the slits 13c extending
from the respective peripheral edges thereof. With the
slits 13c, the strength of the first fixing members 13 is
reduced around the first engagement holes 13a. As a
result, the load for releasing the engagement between
the first engagement projections 23a and the first en-
gagement holes 13a can be controlled.
[0048] In the in-vehicle apparatus mounting unit 101,
the guide frames 34 are provided in the rear case 30 to
guide the movement of the front case 20 through the
space 30a in the rear case 30. As a result, the front case
20 can move smoothly and in a predetermined direction
through the space 30a without stopping from becoming
caught on the cluster panel 10 or the rear case 30.
[0049] In the in-vehicle apparatus mounting unit 101,
the front case 20 is fixed to the cluster panel 10. As a
result, the front case 20 can be fixed close to the cluster
panel 10, enabling a reduction in the size of the in-vehicle
apparatus mounting unit 101 and an improvement in the
assembly accuracy of the switches 21a to 21f disposed
on the design surface 11a. Moreover, the load acting on
the temperature adjustment switch 21a or the air volume
adjustment switch 21b does not act directly on the fixing

portion between the cluster panel 10 and the rear case
30, and therefore damage to the above fixing portion can
be avoided, with the result that the rear case 30 becoming
detached from the cluster panel 10 can be prevented.
[0050] In the in-vehicle apparatus mounting unit 101,
an engagement strength between the first engagement
projections 23a and the first engagement holes 13a for
fixing the front case 20 to the cluster panel 10 is lower
than an engagement strength between the second en-
gagement projections 32a and the second engagement
holes 14a for fixing the rear case 30 to the cluster panel
10. Therefore, when a load exceeding the predetermined
load acts on the temperature adjustment switch 21a or
the air volume adjustment switch 21b, the engagement
between the first engagement projections 23a and the
first engagement holes 13a can be released first, and the
fixing between the rear case 30 and the cluster panel 10
can be maintained.
[0051] In the in-vehicle apparatus mounting unit 101
according to this embodiment, the strength of the first
engagement support portions 13d in the first fixing mem-
bers 13 of the cluster panel 10 is reduced by forming the
slits 13c extending from the first engagement holes 13a
to the tip ends 13b, with the result that the engagement
strength of the first engagement projections 23a of the
front case 20 relative to the first engagement holes 13a
decreases. However, the present invention is not limited
thereto.
[0052] As shown in Fig. 7, instead of forming the slit
13c in the first fixing member 13 of the cluster panel 10,
distance B between the first engagement hole 13a and
the tip end 13b of the first fixing member 13, or in other
words width B of a first engagement support portion 213d
may be shorter than the width of the first engagement
support portion 13d shown in Fig. 6, and therefore the
strength of the first engagement support portion 213d
may be controlled to a lower level. In this construction,
the first engagement support portion 213d is deformed
or broken when pushed toward the tip end 13b of the first
fixing member 13 by the first engagement projection 23a
of the front case 20, and as a result, the engagement
with the first engagement projection 23a is released.
[0053] As shown in Fig. 8, instead of forming the slit
13c in the first fixing member 13 of the cluster panel 10,
thickness D (thickness in the projection direction of the
first engagement projection 23a) of a first engagement
support portion 313d between the first engagement hole
13a and the tip end 13b of the first fixing member 13 may
be at least partially reduced, and therefore the strength
of the first engagement support portion 313d may be con-
trolled to a lower level. Likewise in this construction, the
first engagement support portion 313d is deformed or
broken when pushed toward the tip end 13b of the first
fixing member 13 by the first engagement projection 23a
of the front case 20, and as a result, the engagement
with the first engagement projection 23a is released.
[0054] Also, the first engagement holes 13a in the first
fixing members 13 of the cluster panel 10 may be formed
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as indentations rather than through holes, and therefore
the engagement strength between the first engagement
holes and the first engagement projections 23a of the
front case 20 may be controlled to a low level.
[0055] Further, in the in-vehicle apparatus mounting
unit 101 according to this embodiment, the front case 20
is fixed to the cluster panel 10, but the present invention
is not limited thereto. The front case 20 may be fixed to
the rear case 30 instead.
[0056] Additionally, in the in-vehicle apparatus mount-
ing unit 101 according to this embodiment, the fixing pins
15 for fixing the in-vehicle apparatus mounting unit 101
to the instrument panel 1 are provided on the design pan-
el portion 11 of the cluster panel 10, but the present in-
vention is not limited thereto. The fixing pins 15 may be
provided integrally with the cylindrical portion 12 of the
cluster panel 10 or the rear case 30 instead. By providing
the fixing pins 15 on the bottom portion 31 of the rear
case 30, a lateral width dimension of the in-vehicle ap-
paratus mounting unit 101 seen from the driver’s seat
side can be reduced.
[0057] Also, in the in-vehicle apparatus mounting unit
101 according to this embodiment, the guide frames 34
fitted to the guide members 24 of the front case 20 are
provided on the rear case 30, but the present invention
is not limited thereto. The guide frames 34 may be pro-
vided on the cluster panel 10 instead.
[0058] Further, the in-vehicle apparatus mounting unit
101 according to this embodiment is not limited to a heat-
er control panel, and may be applied to any component
that includes a projection which the head or the like of a
passenger may strike during a vehicle collision or the like.
[0059] The in-vehicle apparatus mounting unit 101 ac-
cording to this embodiment may also be provided in front
of a rear passenger seat of the vehicle as well as the
driver’s seat. Moreover, the in-vehicle apparatus mount-
ing unit 101 according to this embodiment is not limited
to a passenger car, and may be provided in other moving
means for carrying people, such as trucks, trains, ships,
or airplanes.

EXPLANATION OF REFERENCE NUMERALS

[0060]

10 cluster panel
13a first engagement hole (fixing means)
13c slit
14a second engagement hole (case fixing means)
20 front case (support)
21a temperature adjustment switch (projection,

in-vehicle apparatus)
21b air volume adjustment switch (projection, in-

vehicle apparatus)
21c-21f switches (in-vehicle apparatus)
23a first engagement projection (fixing means)
30 rear case (support case)
30a space

32a second engagement projection (case fixing
means)

34 guide frame (guide)
101 in-vehicle apparatus mounting unit

Claims

1. An in-vehicle apparatus mounting unit having a pro-
jection that projects into a cabin interior, comprising:

a panel provided to face the cabin interior;
a support for supporting the projection while the
projection is made to project into the cabin inte-
rior from the panel; and
a support case attached to the panel on an op-
posite side to the cabin, the support case ac-
commodating the support in a space formed
thereby together with the panel,
wherein the support is fixed to the panel or the
support case by fixing means, and
the fixing means releases the fixation for the
support when a load pushing the projection to-
ward the panel exceeds a predetermined load.

2. The in-vehicle apparatus mounting unit according to
claim 1, wherein a fixing strength of the fixing means
is lower than a fixing strength of a case fixing means
for fixing the support case to the panel.

3. The in-vehicle apparatus mounting unit according to
claim 1 or 2, wherein the fixing means fixes the sup-
port by engagement of an engagement projection.

4. The in-vehicle apparatus mounting unit according to
claim 3, wherein the fixing means fixes the support
by engaging the engagement projection with an en-
gagement hole,
the engagement hole includes a slit extending from
a peripheral edge thereof, and
the strength of a member in which the engagement
hole is formed is reduced around the engagement
hole by the slit.

5. The in-vehicle apparatus mounting unit according to
any one of claims 1 to 4, wherein a guide for guiding
movement of the support through the space is pro-
vided on the panel or the support case.

6. The in-vehicle apparatus mounting unit according to
any one of claims 1 to 5, wherein the support is fixed
to the panel by the fixing means.
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